Tyrosine phosphatases as key regulators of StAR induction and cholesterol transport: SHP2 as a potential tyrosine phosphatase involved in steroid synthesis.
The phospho-dephosphorylation of intermediate proteins is a key event in the regulation of steroid biosynthesis. In this regard, it is well accepted that steroidogenic hormones act through the activation of serine/threonine (Ser/Thr) protein kinases. Although many cellular processes can be regulated by a crosstalk between different kinases and phosphatases, the relationship of Ser/Thr phosphorylation and tyrosine (Tyr)-dephosphorylation is a recently explored field in the regulation of steroid synthesis. Indeed in steroidogenic cells, one of the targets of hormone-induced Ser/Thr phosphorylation is a protein tyrosine phosphatase. Whereas protein tyrosine phosphatases were initially regarded as household enzymes with constitutive activity, dephosphorylating all the substrates they encountered, evidence is now accumulating that protein tyrosine phosphatases are tightly regulated by various mechanisms. Here, we will describe the role of protein tyrosine phosphatases in the regulation of steroid biosynthesis, relating them to steroidogenic acute regulatory protein, arachidonic acid metabolism and mitochondrial rearrangement.